Keywords Humidity Temperature Efficiency Solar panel Hygrometer Dutsin-Ma. Solar energy is a large inexhaustible source of energy were the power from the sun intercepted by the Earth is over a trillion watt, which is many thousand times larger than the present consumption rate on the earth of all commercial energy sources. The sun could supply all the present and future energy need, presently the major way of extracting this energy is through solar panel and the efficiency of the energy conversion is in high consideration. Research has revealed that different factors can affect the efficiency of the panel, using a DT830B Digital Multi-meter and HTC-1 Clock/Temperature/Hygrometer on a Dp-Li21 polycrystalline solar panel. This work took the liberty of analyzing the effect of humidity and temperature on the efficiency of the solar panel. The result obtained shows that current production is highly aided by temperature within 42-45ºC and humidity below 35% and voltage production remains fairly stable with temperature below 42ºC and humidity below 60% while the power production is fairly stable with humidity below 40% and maximum with temperature at 45ºC, for power production on a panel mounted and to be mounted to be within maximum range, this analysis is to be carried out and put into consideration.
INTRODUCTION
Solar energy is a very large, inexhaustible source. The power from the Sun intercepted by the Earth is over a trillion watt, which is many thousand times larger than the present consumption rate on the earth of all commercial energy sources. This implies that solar energy could supply all the present and future energy needs of the world at a continuous basis. This makes it one of the most promising of the unconventional energy sources, presently the major way of extracting this energy is through solar panel. There is no such thing as a perfect technology; research reveals that different factors can affect the efficiency of solar panel mounting systems. Some of these factors have been studied to either increase or decrease the power production from the three types of mountings such as sun intensity, cloud cover, relative humidity, and heat build-up [1] . Photovoltaic cells are solar energy applications and 
Journal of Asian Scientific Research

Materials Used
i.
Dp-Li21 polycrystalline solar panel.
ii. HTC-1 Clock/Temperature/Hygrometer.
iii. DT830B Digital Multi-meter.
Methods
The two major weather parameters (temperature and humidity) will be measured intermittently with time in the course of daylight and simultaneously when there is total, partial and no cloud cover/shadow-cast, output voltage and output current of the photovoltaic panel will also be measured. The photovoltaic panel is the polycrystalline cell type with 3 W, 7.2V rating. The dimension of the photovoltaic plate is 14cm by 23cm. The panel was mounted about 25cm above the ground and exposed to direct sunlight. The outputs of the photovoltaic panel (current and voltage i.e. short circuit current and open circuit voltage respectively) were measured with the aid of a multi-meter and the humidity and temperature were also measured with HTC-1 Clock/Temperature/Hygrometer.
From the readings which will be obtained, the power from the solar panel will be determined using Equation 1.
The maximum power that the solar panel can give out can be calculated using Equation 2. The normalized power output efficiency can be calculated using Equation 3 as shown by Bashir, et al. [10] . It has been shown by Ike [11] that the open circuit voltage and short circuit current depend on parameters like solar irradiance and temperature as indicated in Equation 4 and 5 and also efficiency with environmental condition shown by Equation 6 .
(3)
= bH = Imax (5) Pe = (6) Where Pmea, Vmea, and Imea are the measured power, voltage and current respectively. Pmax,Vmax and Imax are the maximum power, voltage and current respectively that the module can give out. Isc is the light saturated current, Io is the saturation current, Q is the electronic charge, K is the Boltzmann constant and T is the temperature of the panel, Pmean is the average measured power Pr is the panel rated power.
RESULTS AND DISCUSSION
Results
The result was obtained from a practical analysis of the effect of humidity and temperature on a Dp-Li21 Table 1 shows the results obtained from the practical set-up without any form of cloud cover or shadow-cast on the solar panel and Table 2 shows the results obtained from the practical set-up with partial and total form of cloud cover or shadow-cast on the solar panel. The results obtained are tabulated.
Discussion
It is difficult to make comparisons of the sun's energy falling upon the Earth at different locations because of the variation in the intensity of the sun's radiation during the day and also the variations in the length of the day. Figure 2 shows that the insolation reaches its peak at noon when the sun is at its highest point in the sky. An insolation depends on the angle of incidence of the sun's rays with the ground, increasing during the day from a very low value at dawn as the sun rises to a peak at noon and falling again as the sun sets.
The graph in Figure 3 also shows that, in this case, the total received daily energy over the 12 hours of daylight will be about 5.3 kWh. The available solar energy and thus the Equivalent Hours of Full Sun also depend on the atmospheric conditions in case of cloud cover and pollution. The graphs in Figure 12 and Figure 14 shows that temperature has significant effect on power production and also Figure 11 and Figure 13 shows that humidity has a significant effect on power production. Humidity reduces the effect of temperature as shown by the graph in Figure 11 . This invariable means that the humidity acts as a coolant on the panel.
For efficiency:
1. without any form of cloud cover or shadow-cast: Normalization Power Efficiency has its maximum efficiency at the panel rated power while with cloud cover its maximum efficiency is about half the panel power rated showing a significant drop in production due to shadow-cast or cloud cover indicated by the graphs in Figure 15 and Figure   16 . The efficiency Pe without any form of cloud cover or shadow-cast and with cloud cover or shadow-cast is 60.9% and 23.3% respectively showing that the Pe dropped about half which invariable means that shadow-cast or cloud cover does not support power production. Also irregularities (fluctuations) indicated by the line graph indicates that factor beyond the work scope of study is in play.
Ike [11] investigated the effect of temperature on the performance of a photovoltaic solar system in eastern
Nigeria. The results showed that there is an indirect proportionality between the power output produced by the system and the ambient temperature of the locality. Thus the application of photovoltaic technology in the conversion of solar energy to electricity is not favorable during the period of very high ambient temperature than the period of low ambient temperature. The result indicated that PV solar panels must be installed at a place where they receive more air current so that the temperature remains low while the power output remains high. Kazem and
Chaichan [12] carried out a research in Sohar city on the effect of humidity on photovoltaic performance based on experimental study. Results indicated that increasing relative humidity reduce the current. Increasing relative humidity from 67% to 95% reduced the current by 44.44%. In spite of high relative humidity of Sohar city the PV panel produced 62% of the maximum current in the worst condition. The voltage of PV dropped significantly with increasing relative humidity. Relative humidity has an adverse impact on solar radiation so that the resultant negative influence reflects on the PV cell output voltage. Panjwani and Narejo [13] studied the effect of humidity ranges between (40 to 78%). The study results indicated that there is an estimated loss of about 15-30% of the PV power. Humidity brought down the utilized solar energy to about 55-60% from just 70% of utilized energy. The reason for this reduction resulted from the basal layer of water vapor lied at the front of the solar cell directly facing the sun.
CONCLUSION AND RECOMMENDATIONS
From the results obtained, the humidity varies with temperature changes, so also is the rate at which the solar panel can provide power to an external circuit. The power production which is of optimal priority is to be highly considered and a method of panel temperature stability within the range of maximum power output is to be adopted, since the temperature has more effect on the panel while the humidity has effect on the temperature (considered as a cooling effect).
Recommendations
The experimental findings recommend the following:
i. A cooling method is to be adopted for more effective power production: humidity serves as a coolant; an artificially induced humidity can come in handy in stabilizing the temperature effect on the panel.
ii. The solar panel will perform better if mounted on a position clear of any form of shadow casting on it.
iii. An artificially induced temperature will come in handy to maintain the temperature at the position of maximum power production.
iv. Other PV materials also need to be considered to check for materials with better power productivity irrespective of the environmental weather fluctuations. v. A filter circuit attached to the output end will reduced the fluctuations encountered and by extension avoids damage on any device receiving the power.
vi. Regular cleaning of the panel surface should be practiced since interference with direct irradiance reduces power output.
vii. Other factors beyond humidity and temperature should also be put into consideration.
